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PURPOSE: To obtain the subject elastic body, having a high, flexural rigidity, 
excellent in corrosion, weather and water resistance and useful as a crawl 
frame, a pier, etc., by embedding plural core materials composed of fiber- 
reinforced plastic rods in a bonded state in the axial direction in a rodlike 
rubber. 

CONSTITUTION: The objective elastic body is obtained by embedding plural core 
materials composed of fiber-reinforced plastic (FRP) rods 2 in a mutually 
bonded state in the axial direction in a rubber rod 1 which is a base material. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It is related with the cylindrical reinforcement elastic body used for the IKESU 
frame demanded, a pier, a flag, the pole for carp streamers, etc . that the rigidity of this invention over 
bending deformation is large, and the tolerance limit of bending is large. 
[0002] 

[Description of the Prior Art] Before, since it was required that the rigidity over bending deformation 
should be large, and the tolerance limit bent so that it can respond by deformation to a destructive 
operation should be large, a bamboo, wood, plastics, fiber reinforced plastics (henceforth FRP (Fiber 
Reinforced Plastics)), etc. were used for the pole for an IKESU frame, a pier, a flag, or carp streamers. 
[0003] 

[Problem(s) to be Solved by the Invention] The trouble of the above-mentioned existing member is 
shown below. 

(1) Since the quality of the material changed with places of production, or the quality of the materials 
differed delicately separately even if a place of production is the same, a bamboo and a wood bamboo, 
and wood were difficult to arrange the thing of the same quality of the material. Moreover, since there 
are little the bamboo and wood 10m or more of length, they receive a limit in length. Although the 
rigidity as the whole increases since there is a knot while the use range is limited since a size is different 
at a root and the tip especially in the case of a bamboo, the rigidity in the part of a knot and the part of a 
cylinder differs, and it is not uniform. Therefore, a blemish will be grown and divided into shaft 
orientations if a blemish is made to one place. Furthermore, a b amboo and wood will be corroded if it is 
used for_a_long_ Beriod of time by underwater or the soil middle class . 

(2) in order to enlarge flexural rigidity in plastics, FRP plastics, and FRP, expensive reinforcement fiber 
is used if it kicks, it will not become. Or in order to enlarge a cross-section second moment, the thing 
of a thick path must be used. Although flexural rigidity will become large if the thing of a thick path is 
used, about [ that a bending tolerance limit becomes small ] and a price also becomes high. Although 
there is also a thing of a pipe configuration in plastics and FRP, the thing of a pipe configuration has the 
problem of th e buckling at the time of bending deformat ion. Furthermore, a problem may be produced in 
weatherabilityl 4 
[OOO^JTtfOTSover, about plastics and FRP, if the plastics of the shape of two or more rod and FRP are 
unified and compound-ized by adhesion, it is known that the flexural rigidity more than the number will 
be acquired. For example, a cross-section second moment stops easily being able to deform only by 
increasing 3 times only by having not unified but bundling three plastics and FRP for the flexural 
rigidity 3 times. That is, it is 3 times stronger and there is no merit used for the IKESU frame which 
needs a certain amount of deformation, a pier, a flag, the pole for carp streamers, etc. only by becoming 
one 3 times the flexural rigidity of this. On the other hand, if a base material (matrix) is made placed 
between three plastics and FRP, three plastics and FRP are unified by adhesion as mentioned above and 
it is made to deform as one The cross-section second moment will be one plastics and 1 1 times the 
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cross-section second moment in the case of FRP, and the effect of compound-izing of 1 1/3=3.67 time 
and unification is acquired with flexural rigidity compared with the time only of having only only 
bundled three. 

[0005] However, in the above-mentioned example, the bending tolerance limit will become remarkably 
small compared with the case where the plastics of a thick path and one FRP are used big [ the cross 
section ]. Moreover, the breaking strength beyond the bonding strength of plastics, FRP, and a matrix, 
the EQC of a matrix, or it is required of this example. In view of the above, this invention acquires 
flexural rigidity equivalent to the large FRP rod of a path greatly [ a cross-section second moment ], and 
aims at offer of the cylindrical reinforcement elastic body with which the tolerance limit over bending 
moreover also becomes large rather than the large FRP rod of a path. 
[0006] 

[Means for Solving the Problem] A technical-problem solution means by this invention lays 
underground a core material which consists of fiber reinforced plastics of the shape of two or more rod 
in the condition of having pasted up mutually in accordance with shaft orientations, into rubber of the 
shape of a rod which is a base material. ' 
[0007] 

[Function] In the above-mentioned technical-problem solution means, since the core material which 
consists of rod-like fiber reinforced plastics is laid underground in the condition of having pasted up 
mutually in accordance with shaft orientations, into the rubber of the shape of a rod which is a base 
material, the effect of compound-izing of the rubber rod and the fiber-reinforced-plastics rod that 
flexural rigidity becomes strong is acquired. Moreover, in addition to the merit of compound-izing of a 
rubber rod and a fiber-reinforced-plastics rod, flexural rigidity equivalent to the large ****** plastic bar 
of a path is acquired, and the tolerance limit over bending also becomes large rather than the large 
****** plastic bar of a path greatly [ a cross-section second moment ]. 
[0008] 

[Example] Hereafter, one example of this invention is explained based on drawing 1 . Drawing 1 is the 
cross section of the cylindrical reinforcement elastic body concerning one example of this invention. In 
the rubber rod 1 which is a base material (matrix), the cylindrical reinforcement elastic body of this 
example lays underground the core material (core) which consists of four fiber-reinforced-plastics 
(henceforth FRP (Fiber Reinforced Plastics)) rods 2 which performed adhesion processing in the 
condition of having pasted up mutually in accordance with shaft orientations, and unifies the rubber rod 
1 and the FRP rod 2. 

[0009] what has large bonding strength with the FRP rod 2 uses the above-mentioned rubber rod 1 
greatly [ permission deformation ] so that it can oppose by deformation to destruction — having - **** - 
- the path - phi30mm and flexural rigidity - 27000kgmm(s)2 it is . the above-mentioned FRP rod 2 - 
for example, the drawing mold goods of unsaturated polyester/glass fiber - it is - the path - phi3mm 
and flexural rigidity — 17000kgmm(s)2 it is . 

[0010] And these people did comparison examination of the flexural rigidity of the above-mentioned 
example and the case (henceforth the example of a comparison) where it inserts in the state of rubber 
and un-pasting up up four FRP rods. Consequently, the flexural rigidity of the example of a comparison 
is 95000kgmm(s)2. It did not pass to become and become the value which only added the flexural 
rigidity (17000kgmm 2x4) of FRP rod 4 duty, and the flexural rigidity for rubber (27000kgmm2), but it 
became clear that there was no dynamic merit in any way. On the other hand, the flexural rigidity of an 
example is 413000kgmm(s)2. It becomes. This value is about 4.3 times (413000kgmm2 / 95000kgmm2) 
the example of a comparison, and it became clear that the effect of compound-izing showed up. 
[001 1] Next, the comparison with the flexural rigidity of an example, and phi 7mm and the flexural 
rigidity of one large FRP rod of a path with a large namely, cross-section second moment was 
performed, consequently, the flexural rigidity of one phi7mm FRP rod — 385000kgmm(s)2 it is - when 
making it the configuration of an example, it also became clear that the flexural rigidity of a phi 7mm 
FRP rod and the flexural rigidity more than equivalent can be acquired. 

[0012] Furthermore, if the minimum bending radius which bending failure with an above-mentioned 
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example and one FRP rod of phi7mm produces here is considered It is r= 77mm in minimum bending 
radius of the ** phi3mm FRP rod used in the example to the minimum bending radius of r= 204mm of a 
phi7mm FRP rod. Even if the example which unified [ the phi3mm FRP rod ] rubber as a base material 
for four becomes bend radii of r= 204mm at least, it is imagined to be destruction (for it not to break). 
That is, as for an example, the tolerance limit over bending becomes large rather than a phi 7mm FRP 
rod. 

[0013] That is, since the cylindrical reinforcement elastic body of this example is laying underground 
the FRP rod 2 which performed adhesion processing which is a core in the condition pasted up mutually 
in accordance with shaft orientations, into the rubber rod 1 which is a matrix, the effect of compound* 
izing of the rubber rod 1 and the FRP rod 2 that flexural rigidity becomes strong compared with the case 
of having only bundled four FRP rods is acquired. Moreover, in addition to the merit of this compound- 
izing, flexural rigidity equivalent to the large FRP rod of a path can be acquired, and a cross-section 
second moment can also make the tolerance limit over bending greatly larger than the large FRP rod of a 
path. Therefore, it becomes the best for use of the IKESU frame demanded, a pier, a flag, the pole for 
carp streamers, etc. that this cylindrical reinforcement elastic body has the large rigidity over bending 
deformation, and the tolerance limit of bending is large. 

[0014] In addition, as for this invention, it is needless to say that it is not limited to the above-mentioned 
example and many corrections and modification can be added to the above-mentioned example in the 
range of this invention. For example, what is necessary is just to arrange 3 or seven FRP rods in the 
location of symmetry to the direction of a cross section, as shown in drawing 2 (a) and (b) when isotropy 
is required as a cylindrical reinforcement elastic body although the above-mentioned example indicated 
the example which used four FRP rods. Moreover, if two FRP rods are used and it will arrange in the 
form where rigidity differed by the ability to rank [ whether two FRP rods are arranged in a lengthwise 
direction in drawing 3 (a), or ] with a longitudinal direction, or three FRP rods were arranged in the 
single tier like drawing 3 (b) when an anisotropy is required as a cylindrical reinforcement elastic body, 
the effect will show up more notably. Thus, only by changing the number of an FRP rod, and an array, 
the free layout according to the tolerance limit of the flexural rigidity demanded and bending is attained, 
and length and a size can also be designed freely. 

[0015] Moreover, if material selection of the rubber to be used and a rubber portion are reinforced with 
reinforcement fiber, the thing excellent in endurance ability, such as corrosion resistance, weatherability, 
and a water resisting property, can also be designed. 
[0016] 

[Effect of the Invention] According to the cylindrical reinforcement elastic body of this invention a 
passage clear from the above explanation, the effect of compound-izing of the rubber rod and the fiber- 
reinforced-plastics rod that flexural rigidity becomes strong is acquired. Moreover, in addition to the 
merit of compound-izing of a rubber rod and a fiber-reinforced-plastics rod, flexural rigidity equivalent 
to the large fiber-reinforced-plastics rod of a path can be acquired, and a cross-section second moment 
can also make the tolerance limit over bending greatly larger than the large fiber-reinforced-plastics rod 
of a path. Therefore, there is an outstanding effect that it becomes the best for use of the IKESU frame 
demanded, a pier, a flag, the pole for carp streamers, etc. that the rigidity over bending deformation is 
large, and the tolerance limit of bending is large. 

[001 7] Moreover, only by changing the number of a fiber-reinforced-plastics rod, and an array, the free 
layout according to whenever [ flexural rigidity / which is demanded / and bending's permissible 
deformation ] is attained, and length and a size can also be designed freely, and if material selection of 
the rubber to be used and a rubber portion are reinforced with reinforcement fiber, the thing excellent in 
endurance ability, such as corrosion resistance, weatherability, and a water resisting property, can also 
be designed. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] It is related with the cylindrical reinforcement elastic body used for the IKESU 
frame demanded, a pier, a flag, the pole for carp streamers, etc. that the rigidity of this invention over 
bending deformation is large, and the tolerance limit of bending is large. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] Before, since it was required that the rigidity over bending deformation 
should be large, and the tolerance limit bent so that it can respond by deformation to a destructive 
operation should be large, a bamboo, wood, plastics, fiber reinforced plastics (henceforth FRP (Fiber 
Reinforced Plastics)), etc. were used for the pole for an IKESU frame, a pier, a flag, or carp streamers. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to the cylindrical reinforcement elastic body of this invention a 
passage clear from the above explanation, the effect of compound-izing of the rubber rod and the fiber- 
reinforced-plastics rod that flexural rigidity becomes strong is acquired. Moreover, in addition to the 
merit of compound-izing of a rubber rod and a fiber-reinforced-plastics rod, flexural rigidity equivalent 
to the large fiber-reinforced-plastics rod of a path can be acquired, and a cross-section second moment 
can also make the tolerance limit over bending greatly larger than the large fiber-reinforced-plastics rod 
of a path. Therefore, there is an outstanding effect that it becomes the best for use of the IKESU frame 
demanded, a pier, a flag, the pole for carp streamers, etc. that the rigidity over bending deformation is 
large, and the tolerance limit of bending is large. 

[0017] Moreover, only by changing the number of a fiber-reinforced-plastics rod, and an array, the free 
layout according to whenever [ flexural rigidity / which is demanded / and bending's permissible 
deformation ] is attained, and length and a size can also be designed freely, and if material selection of 
the rubber to be used and a rubber portion are reinforced with reinforcement fiber, the thing excellent in 
endurance ability, such as corrosion resistance, weatherability, and a water resisting property, can also 
be designed. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The trouble of the above-mentioned existing member is 
shown below, 

(1) Since the quality of the material changed with places of production, or the quality of the materials 
differed delicately separately even if a place of production is the same, a bamboo and a wood bamboo, 
and wood were difficult to arrange the thing of the same quality of the material. Moreover, since there 
are little the bamboo and wood 10m or more of length, they receive a limit in length. Although the 
rigidity as the whole increases since there is a knot while the use range is limited since a size is different 
at a root and the tip especially in the case of a bamboo, the rigidity in the part of a knot and the part of a 
cylinder differs, and it is not uniform. Therefore, a blemish will be grown and divided into shaft 
orientations if a blemish is made to one place. Furthermore, a bamboo and wood will be corroded if it is 
used for a long period of time by underwater or the soil middle class. 

(2) in order to enlarge flexural rigidity in plastics, FRP plastics, and FRP, expensive reinforcement fiber 
is used if it kicks, it will not become. Or in order to enlarge a cross-section second moment, the thing 
of a thick path must be used. Although flexural rigidity will become large if the thing of a thick path is 
used, about [ that a bending tolerance limit becomes small ] and a price also becomes high. Although 
there is also a thing of a pipe configuration in plastics and FRP, the thing of a pipe configuration has the 
problem of the buckling at the time of bending deformation. Furthermore, a problem may be produced in 
weatherability. 

[0004] Moreover, about plastics and FRP, if the plastics of the shape of two or more rod and FRP are 
unified and compound-ized by adhesion, it is known that the flexural rigidity more than the number will 
be acquired. For example, a cross-section second moment stops easily being able to deform only by 
increasing 3 times only by having not unified but bundling three plastics and FRP for the flexural 
rigidity 3 times. That is, it is 3 times stronger and there is no merit used for the IKESU frame which 
needs a certain amount of deformation, a pier, a flag, the pole for carp streamers, etc. only by becoming 
one 3 times the flexural rigidity of this. On the other hand, if a base material (matrix) is made placed 
between three plastics and FRP, three plastics and FRP are unified by adhesion as mentioned above and 
it is made to deform as one The cross-section second moment will be one plastics and 1 1 times the 
cross-section second moment in the case of FRP, and the effect of compound-izing of 1 1/3=3.67 time 
and unification is acquired with flexural rigidity compared with the time only of having only only 
bundled three. 

[0005] However, in the above-mentioned example, the bending tolerance limit will become remarkably 
small compared with the case where the plastics of a thick path and one FRP are used big [ the cross 
section ]. Moreover, the breaking strength beyond the bonding strength of plastics, FRP, and a matrix, 
the EQC of a matrix, or it is required of this example. In view of the above, this invention acquires 
flexural rigidity equivalent to the large FRP rod of a path greatly [ a cross-section second moment ], and 
aims at offer of the cylindrical reinforcement elastic body with which the tolerance limit over bending 
moreover also becomes large rather than the large FRP rod of a path. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** ghows the word which can not be translated. 
3. In the drawings, any words are not translated. 

MEANS 

[Means for Solving the Problem] A technical-problem solution means by this invention lays 
underground a core material which consists of fiber reinforced plastics of the shape of two or more rod 
in the condition of having pasted up mutually in accordance with shaft orientations, into rubber of the 
shape of a rod which is a base material. 
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OPERATION 



[Function] In the above-mentioned technical-problem solution means, since the core material which 
consists of rod-like fiber reinforced plastics is laid underground in the condition of having pasted up 
mutually in accordance with shaft orientations, into the rubber of the shape of a rod which is a base 
material, the effect of compound-izing of the rubber rod and the fiber-reinforced-plastics rod that 
flexural rigidity becomes strong is acquired. Moreover, in addition to the merit of compound-izing of a 
rubber rod and a fiber-reinforced-plastics rod, flexural rigidity equivalent to the large ****** plastic bar 
of a path is acquired, and the tolerance limit over bending also becomes large rather than the large 
****** plastic bar of a path greatly [ a cross-section second moment ]. 
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EXAMPLE 



[Example] Hereafter, one example of this invention is explained based on drawing 1 . Drawing 1 is the 
cross section of the cylindrical reinforcement elastic body concerning one example of this invention. In 
the rubber rod 1 which is a base material (matrix), the cylindrical reinforcement elastic body of this 
example lays underground the core material (core) which consists of four fiber-reinforced-plastics 
(henceforth FRP (Fiber Reinforced Plastics)) rods 2 which performed adhesion processing in the 
condition of having pasted up mutually in accordance with shaft orientations, and unifies the rubber rod 
1 and the FRP rod 2. 

[0009] what has large bonding strength with the FRP rod 2 uses the above-mentioned rubber rod 1 
greatly [ permission deformation ] so that it can oppose by deformation to destruction — having --****- 
- the path - phi30mm and flexural rigidity - 27000kgmm(s)2 it is . the above-mentioned FRP rod 2 - 
for example, the drawing mold goods of unsaturated polyester/glass fiber - it is - the path - phi3mm 
and flexural rigidity - 17000kgmm(s)2 it is . 

[0010] And these people did comparison examination of the flexural rigidity of the above-mentioned 
example and the case (henceforth the example of a comparison) where it inserts in the state of rubber 
and un-pasting up up four FRP rods. Consequently, the flexural rigidity of the example of a comparison 
is 95000kgmm(s)2. It did not pass to become and become the value which only added the flexural 
rigidity (17000kgmm 2x4) of FRP rod 4 duty, and the flexural rigidity for rubber (27000kgmm2), but it 
became clear that there was no dynamic merit in any way. On the other hand, the flexural rigidity of an 
example is 413000kgmm(s)2. It becomes. This value is about 4.3 times (413000kgmm2 / 95000kgmm2) 
the example of a comparison, and it became clear that the effect of compound-izing showed up. 
[001 1] Next, the comparison with the flexural rigidity of an example, and phi 7mm and the flexural 
rigidity of one large FRP rod of a path with a large namely, cross-section second moment was 
performed, consequently, the flexural rigidity of one phi7mm FRP rod - 385000kgmm(s)2 it is - when 
making it the configuration of an example, it also became clear that the flexural rigidity of a phi7mm 
FRP rod and the flexural rigidity more than equivalent can be acquired. 

[0012] Furthermore, if the minimum bending radius which bending failure with an above-mentioned 
example and one FRP rod of phi7mm produces here is considered It is r= 77mm in minimum bending 
radius of the ** phi3mm FRP rod used in the example to the minimum bending radius of r= 204mm of a 
phi7mm FRP rod. Even if the example which unified [ the phi3mm FRP rod ] rubber as a base material 
for four becomes bend radii of r= 204mm at least, it is imagined to be destruction (for it not to break). 
That is, as for an example, the tolerance limit over bending becomes large rather than a phi7mm FRP 
rod. 

[0013] That is, since the cylindrical reinforcement elastic body of this example is laying underground 
the FRP rod 2 which performed adhesion processing which is a core in the condition pasted up mutually 
in accordance with shaft orientations, into the rubber rod 1 which is a matrix, the effect of compound- 
izing of the rubber rod 1 and the FRP rod 2 that flexural rigidity becomes strong compared with the case 
of having only bundled four FRP rods is acquired. Moreover, in addition to the merit of this compound- 
izing, flexural rigidity equivalent to the large FRP rod of a path can be acquired, and a cross-section 
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second moment can also make the tolerance limit over bending greatly larger than the large FRP rod of a 
path. Therefore, it becomes the best for use of the IKESU frame demanded, a pier, a flag, the pole for 
carp streamers, etc. that this cylindrical reinforcement elastic body has the large rigidity over bending 
deformation, and the tolerance limit of bending is large. 

[0014] In addition, as for this invention, it is needless to say that it is not limited to the above-mentioned 
example and many corrections and modification can be added to the above-mentioned example in the 
range of this invention. For example, what is necessary is just to arrange 3 or seven FRP rods in the 
location of symmetry to the direction of a cross section, as shown in drawin g 2 (a) and (b) when isotropy 
is required as a cylindrical reinforcement elastic body although the above-mentioned example indicated 
the example which used four FRP rods. Moreover, if two FRP rods are used and it will arrange in the 
form where rigidity differed by the ability to rank [ whether two FRP rods are arranged in a lengthwise 
direction in drawing 3 (a), or ] with a longitudinal direction, or three FRP rods were arranged in the 
single tier like drawing 3 (b) when an anisotropy is required as a cylindrical reinforcement elastic body, 
the effect will show up more notably. Thus, only by changing the number of an FRP rod, and an array, 
the free layout according to the tolerance limit of the flexural rigidity demanded and bending is attained, 
and length and a size can also be designed freely. 

[0015] Moreover, if material selection of the rubber to be used and a rubber portion are reinforced with 
reinforcement fiber, the thing excellent in endurance ability, such as corrosion resistance, weatherability, 
and a water resisting property, can also be designed. 



[Translation done.] 



http://vvvvw4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/21/04 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the cylindrical reinforcement elastic body concerning one example 
of this invention. 

[Drawing 2] It is the cross section of the cylindrical reinforcement elastic body concerning other 
examples. 

[Drawin g 3] It is the cross section of the cylindrical reinforcement elastic body concerning other 
examples. 

[Description of Notations] 

1 Rubber Rod 

2 FRP Rod 
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CLAIMS 



[Claim(s)] 

[Claim 1] A cylindrical reinforcement elastic body characterized by laying underground a core material 
which consists of fiber reinforced plastics of the shape of two or more rod in the condition of having 
pasted up mutually in accordance with shaft orientations, into rubber of the shape of a rod which is a 
base material. 
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Drawing selection [ Representative drawing f\ 




[Translation done.] 



http://www4jpdljpo.go jp/c^^ 1/21/04 



